In this talk first we will present a short review of the Darboux theory of integrability. Poincare posed the following problem "determine all the invariant algebraic curves for a given polynomial vector field". Here, in this talk we will deal with the inverse problem: "Find all vector fields X having some fixed set of algebraic curves invariants". We will show that this inverse problem is quite well-understood and algorithmically accessible. This is a joint work with C. Christopher, J. Llibre and S. Walcher. 
